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(57) An adapter 5 for an optical connector compris- 
es a pair of wall portions 55a and 55b on a mounting 
surface 56a. The structure allows the adapter to accom- 
modate an optical connector 4 inserted from a direction 
vertical to the mounting surface 56a, and allows the 
adapter to accommodate an optical connector 7 insert- 
ed along a predetermined axis 8. On this account, it is 
possible to insert the connector 7 along the predeter- 
mined axis 8 to the housed optical connector 4. Since 
the optical connector 4 is mated to and demated from 
the optical connector 7 in this sort of adapters, force ap- 
plied to an optical module 2 is decreased in mating/de- 
mating the connector. An optical module product 9 in- 
cludes the optical module 2, a coated optical fiber 3, the 
optical connector 4, and the optical connector's adapter 
5. An optical module mounting substrate product 1 in- 
cludes the optical module product 9 and a substrate 1 0 
for mounting thereon the optical module 2 and the 
adapter 5 for optical connectors. 
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Description 
Technical Field 

[0001 ] The present invention relates to an adapter for 
accommodating an optical connector, an optical module 
product including an optical connector, an adapter for 
the optical connector and an optical module, and an op- 
tical module mounting substrate product including the 
optical module product mounted onto a substrate. 

Background Art 

[0002] A receptacle type optical module is known as 
an optical module. The optical module makes conver- 
sion such as opto-electric conversion, i.e., O/E conver- 
sion, or electro-optic conversion, i.e., E/O conversion. 
For the conversion, an optical fiber is optically connect- 
ed to the optical module so as to receive and provide 
optical signals. This connection is made through a de- 
tachable/attachable connector. 

Disclosure of the Invention 

[0003] As results of study on optical module products 
each including the optical module, the present inventors 
have found following problems. A receptacle type opti- 
cal module includes a connector portion therein. An op- 
tical connector is directly mated to and un mated from 
this connector portion while connecting an end of an op- 
tical fiber. Thus, in the receptacle type optical module, 
external forces may be directly applied to the optical 
module itself when the optical connector is attached 
thereto or detached therefrom. The present inventors 
have found that the external forces may damage com- 
ponents in the optical module. 

[0004] It is, therefore, an object of the present inven- 
tion to provide an adapter, allowing external forces ap- 
plied to an optical module to decrease when an optical 
connector is mated thereto or demated therefrom with 
a coated optical fiber connected to the optical connector, 
for an optical module connector, an optical module prod- 
uct including an optical module connector, and an opti- 
cal module mounting substrate product on which the op- 
tical module product is mounted. 
[0005] The adapter for an optical connector according 
to the present invention comprises a bottom portion and 
first and second wall portions. The bottom portion has 
a mounting surface that extends along a predetermined 
axis, and the mounting surface is provided so as to 
mount first and second optical connectors thereon. The 
first and second wall portions have respective inner wall 
surfaces thereof, each extending along a predetermined 
axis. The first and second wall portions are provided on 
the mounting surface such that one inner wall surface 
faces the other. 

[0006] Preferably, the adapterfor an optical connector 
can be applied to an optical module product comprising 



an optical module, a coated optical fiber, and a first op- 
tical connector. One end of the coated optical fiber is 
connected to this optical module. The other end of the 
coated optical fiber is connected to the first optical con- 
5 nector. 

[0007] The adapter has a structure, providing the wall 
portions on the mounting surface, that makes it possible 
to accommodate the first optical connector provided 
along the direction vertical to the mounting surface and 
10 to accommodate the second optical connector provided 
along the predetermined axis. Thus, the second con- 
nector can be inserted in the predetermined axis direc- 
tion to the accommodated first optical connector. The 
first optical connector is connected to the optical module 
is through the coated optical fiber. Since the second opti- 
cal connector is mated to and demated from this first 
optical connector, the external forces applied to the op- 
tical module, is decreased in mating and demating. 
[0008] The bottom portion and the first and second 
wall portions are arranged to provide first and second 
opening portions. The first opening portion is opened in 
the direction vertical to the mounting surface so as to 
receive the first optical connector therefrom, and the 
second opening portion is opened in the predetermined 
axial direction so as to receive the second optical con- 
nector therefrom. 

[0009] Since the adapter has a structure having the 
first opening portion and the second opening portion, the 
first connector can be inserted through the first opening 
portion of the adapter onto the mounting surface and 
then can be accommodated on the mounting surface 
while it is guided by both inner wall. The second con- 
nector is inserted through the second opening portion 
and then is introduced along both inner walls and the 
mounting surface of the adapter. Since the second con- 
nector is inserted while being guided by the adapter, the 
second connector can be mated to the first optical con- 
nector without damaging the coated optical fiber con- 
nected to the accommodated first optical connector. 
[001 0] The adapter further comprises a stopper. The 
stopper is provided so as to restrict a range where the 
first optical connector can move in the predetermined 
axial direction. 

[0011] The stopper of the adapter defines a range 
within which the first optical connector can be disposed 
with respect to the predetermined axial direction. Spe- 
cifically, even if the first optical connector is pushed by 
the second optical connector when the second optical 
connector is inserted along the predetermined axis to 
the adapter, the stopper restricts the movement range 
of the first optical connector. For example, since the 
stopper defines a limit point to which the first optical con- 
nector can move, the stopper can suppress a so-called 
ferrule back phenomenon of an optical connector. Since 
the stopper can reduce the force applied to the coated 
optical fiber by the moving first optical connector, the 
stress that may be applied to the coated optical fiber can 
be decreased. Further, it is ensured that the second con- 
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nector is mated to the first optical connector. 
[0012] In the adapter for an optical connector accord- 
ing to the present invention, the stopper can be provided 
such that the position of the stopper can be adjusted 
with respect to the predetermined axis direction. If the 
position of the stopper is adjusted, the adapter can be 
applied to various types of optical connectors. The po- 
sition of the attached stopper can be adjusted in accord- 
ance with the configurations of the first and second op- 
tical connectors. Further, the adapter for an optica! con- 
nector according to the present invention can be provid- 
ed with at least one of a recess and a protrusion provid- 
ed so as to adjust the position of the stopper with respect 
to the predetermined axial direction. The recess and 
protrusion above can be provided on each of the inner 
wall surfaces of the first and second wall portions. The 
recess and protrusion above also provide a simple 
structure, which enables the recess and/or the protru- 
sion to engage with the stopper, that can restrict the 
movement of the optical connector. This simple struc- 
ture results in the adapter having high reliability. Further- 
more, when the recess and/or protrusion are employed, 
the stopper can be positioned with high precision in ac- 
cordance with the positions of the recess and protrusion. 
[001 3] The adapter for an optical connector according 
to the present invention further comprises a third wall 
portion, extending in a direction intersecting with the 
predetermined axis, which is in contact with the first and 
second wall portions and the bottom portion. 
[001 4] The third wall portion functions as a stopper to 
the optical first connector. The third wall portion can in- 
clude a cut portion. This cut portion is provided so as to 
introduce and guide the coated optical fiber connected 
to the first optical connector. 

[0015] The adapter for an optical connector according 
to the present invention further comprises a lid, support- 
ed by the first and second wall portions, which can be 
provided so as to face the mounting surface. This lid can 
be provided so as to cover the first opening portion. 
[0016] This lid, together with the mounting surface, 
can define the position of the optical connector with re- 
spect to the direction vertical to the mounting surface. 
On this account, it is possible to decrease bending of 
the optical fiber that may be caused by movement, in 
the adapter, of the connected or non-connected optical 
connector. The lid can protect the optical connectors ar- 
ranged in the adapter, for example, the lid can prevent 
the optical connectors from directly contact with parts 
disposed around the optical connectors, and can pro- 
vide dust-tight adapter. The lid can protect the optical 
connector against heat in a step of reflow soldering in 
manufacturing a optical module product. 
[0017] In the adapter for an optical connector accord- 
ing to the present invention, the bottom portion has a 
latch portion. The latch portion is provided so as to ex- 
tend opposite to the direction, with respect to the mount- 
ing surface, in which the first and second wall portions 
extend. The bottom portion may also include one or 



more latch portions. The latch portion facilitates the at- 
tachment of the adapter to the substrate. 
[0018] Further, the adapter for an optical connector 
according to the present invention may have one or 
5 more additional features as described below. 

[0019] In the adapter for an optical connector of the 
present invention, the lid may include a plurality of leg 
portions extending from the opposite sides of the lid. 
Each of the plurality of leg portions can include a pro- 
io jection engaging with the bottom portion of the adapter. 
Each of the first and second wall portions can include, 
on the respective outer surfaces of the wall portions, 
guide grooves for guiding the plurality of leg portions of 
the lid. This lid can have an inner wall surface provided 
15 so as to face the mounting surface. This inner wall sur- 
face can include a protruding portion so as to position 
the first and second connectors with respect to the di- 
rection vertical to the mounting surface. The inner wall 
surface can also include a guide portion for guiding the 
20 second connector with respect to its insertion direction. 
Further, the bottom portion has a plurality of latch por- 
tions, extending along an axis perpendicular to the 
mounting surface, on a bottom surface opposed to the 
mounting surface. Each of the plurality of latch portions 
25 includes a projection provided so as to be latched in a 
substrate to be attached. 

[0020] An optical module product of the present in- 
vention comprises an optical module, an adapter for an 
optical connector, an optica) fiber and a first optical con- 
st) nector. The optical module makes conversion in at least 
one of the following directions: the conversion from elec- 
tric signals to optical signals; and the conversion from 
optical signals to electric signals. The optical connector 
is accommodated in the adapter. The optical fiber has 
35 a first end portion connected to the optical module and 
a second end portion connected to the optical connec- 
tor. The optical module product according to the present 
invention has one of the adapter's configurations that 
has already been described above and will be described 
40 below. 

[0021] According to the optical module product, the 
adapter can hold the optical connector attached to one 
end of the optical fiber, the other end of which is con- 
nected with the optical module. The adapter can reduce 
45 the magnitudes of forces, such as bending forces, ap- 
plied to the optical fiber. 

[0022] For example, since the first optical connector 
can be provided on the mounting surface of the adapter 
in the direction vertical to the mounting surface through 
50 the first opening portion, the forces applied to the optical 
fiber can be reduced. Since the second optical connec- 
tor is inserted through the second opening portion along 
the predetermined axis, i.e., in a direction of the optical 
axis of the first optical connector, to mate the first con- 
55 nector, these optical connectors can be easily mated to 
each other. 

[0023] In the optical module product according to the 
present invention, the optical fiber can include a coating 
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layer. The coating layer protects the optical fiber against 
forces that act thereon when the optical fiber contacts 
with peripheral components or the like. The coating lay- 
er can also protect the optical fiber against heat in a re- 
flow soldering step of optical module product manufac- 
ture. Since the coating layer provides rigidity in the op- 
tical fiber, the amount of the optical fiber bending can be 
decreased even if forces is exerted on the. optical fiber. 
[0024] In the optical module product of the present in- 
vention, the coated layer may include a heat-shrinkable 
tubing adhered to the side surface of the optical fiber. 
The heat-shrinkable tube is easily adhered to the optical 
fiber to form the adhered coating layer. The heat-shrink- 
able tubing can also protect the coated optical fiber 
against heat added in the ref low soldering step because 
of the excellent heat resistance of the heat-shrinkable 
tubing. If the heat-shrinkable tubing is also provided 
around a portion of the optical fiber where bending is apt 
to occur, such as the connection portion of the optical 
fiber connected with the optical connector or optical 
module, the bending of the optical fiber can be de- 
creased. 

[0025] An optical module mounting substrate product 
according to the present invention comprises one or 
more optical module products and a substrate. The sub- 
strate has a conductive wiring layer. An optical module 
and an adapter are mounted on the substrate. The op- 
tical fiber has a first end portion connected to the optical 
module and a second end portion connected to an op- 
tical connector. The optical connector is accommodated 
in the adapter. The adapter may has one of the config- 
urations that has already been described above and will 
be described below. 

[0026] Since the second optical connector is mated to 
and unmated from the first connector that is accommo- 
dated in the adapter with the optical module connected 
to one end of the first connector, the accommodation 
prevents force from being directly exerted to the optical 
module in the mating and unmating it. This arrangement 
can decrease variation in characteristics of the optical 
module caused by the force exerted thereto in mating 
the connectors. This allows the optical module to keep 
excellent characteristics for a long term. 
[0027] The adapter receives the optical connector 
provided in the direction vertical to its mounting surface. 
This configuration makes it possible to shorten the 
length of the optical fiber to the same degree as the dis- 
tance between the adapter and the optical module on 
the substrate while connecting the optical module with 
the optical connector. It is possible to reduce the length 
of the optical fiber necessary for arranging the optical 
connector in the adapter. Thus, the optical fiber does not 
have a surplus length that becomes unnecessary after 
the connectors are mated with each other. Since the op- 
tical fiber has no surplus length, this saves an area on 
the substrate required for placing the optical fiber tied 
together. 

[0028] In the optical module mounting substrate prod- 



uct according to the present invention, an interval be- 
tween the optical module and the adapter can be not 
less than 1 0 mm and not more than 40 mm. This dis- 
tance is suitable for increasing the mounting density of 
5 the substrate. 

[0029] In the optical module mounting substrate prod- 
uct according to the present invention, the optical mod- 
ule, the optical connector, the optical fiber and the adapt- 
er for the optical connector can be provided along the 
optical axis of the optical module product. 
[0030] The optical module mounting substrate prod- 
uct according to the present invention includes 16 opti- 
calmodule products. Each of the optical module prod- 
ucts is provided so as to face one side of the substrate. 

Brief Description of the Drawings 

[0031 ] Fig. 1 is a perspective view showing an optical 
module product, an optical module mounting substrate . 
product, and optical connectors according to a first em- 
bodiment. 

[0032] Fig. 2 is a side view showing the optical module 
product, the optical module mounting substrate product, 
and the optical connectors according to the present em- 
bodiment. 

[0033] Fig. 3A is a plan view showing the optical mod- 
ule product including an optical connector adapter in 
which the optical connector is accommodated, the opti- 
cal module mounting substrate product, and another op- 
tical connector. Fig. 3B is a view showing a positioning 
portion. * 
[0034] Fig. 4 is a plan view showing the optical module 
product to which the optical connector is connected. 
[0035] Fig. 5 is a sectional view showing an optical 
connector, an optical module product including an opti- 
cal connector adapter accommodating another optical 
connector mated to the optical connector, and an optical 
module mounting substrate product. 
[0036] Fig. 6 is a plan view showing a modification of 
the optical connector adapter. 

[0037] Fig. 7 is a plan view showing a modification of 
the optical connector adapter. 

[0038] Fig. 8 is a plan view showing a modification of 
the optical connector adapter. 

[0039] Fig. 9 is a plan view showing a modification of 
the optical connector adapter. 

[0040] Fig. 10 is a perspective view showing an opti- 
cal module product, an optical module mounting sub- 
strate product, and an optical connector according to a 
second embodiment of the present invention. 
[0041 ] Fig. 1 1 is a side view showing the optical mod- 
ule product, the optical module mounting substrate 
product, and the optical connector according to this em- 
bodiment. 

[0042] Fig. 1 2 is a pian view showing the optical mod- 
ule product to which the optical connector is connected. 
[0043] Fig. 1 3 is a schematic view showing an optical 
module mounting substrate product according to a third 



15 



20 



25 



30 



35 



40 



45 



50 



4 



7 



EP1 118 892 A1 



8 



embodiment of the present invention. 

Best Mode for Carrying Out the Invention 

[0044] Hereinafter, embodiments of the present in- 
vention will be described with reference to the drawings. 
The same or like portions are designated by the same 
reference numerals to omit the repeated explanation. 
[0045] A first embodiment of an optical module mem- 
ber of the present invention will be described with refer- 
ence to FIGS. 1 to 5. 

[0046] With reference to Fig. 1 and Fig. 2, an optical 
module mounting substrate of this embodiment is 
shown. An optical module mounting substrate product 
1A of this embodiment comprises an optical module 
product 9A and an optical module mounting substrate 
(hereinafter referred to as a substrate) 1 0. The optical 
module product 9A comprises an optical module 2, an 
coated optical fiber 3, an optical connector 4, and an 
adapter for the optical connector (hereinafter referred to 
as an adapter) 5A. The adapter 5 A can include a cover 
6A. The optical module 2 and the adapter 5A, included 
in the optical module product 9A, are mounted on the 
substrate 1 0. These drawings also show another optical 
connector 7A to be mated to the optical connector 4. 
[0047] A printed circuit board can be used as the sub- 
strate 1 0. The printed circuit board comprises an optical 
module mounting surface 13, a rear surface 14, and a 
wiring layer such as printed wiring, between these sur- 
faces. Other electronic parts are also mounted on this 
substrate 10, and the electronic parts are electrically 
connected to each other through the printed wiring. The 
optical module 2 is also electrically connected to these 
electronic parts. 

[0048] The substrate 10 has a plurality of through 
holes 11 for attaching the optical module 2, and a plu- 
rality of mounting holes 1 2 for attaching the adapter 5A. 
Terminals 20 of the optical module 2 are soldered to the 
substrate 10 with the terminals 20 inserted in the 
through holes 11. When the terminals 20 are soldered 
to the holes 11 , the optical module 2 is electrically con- 
nected to the printed wiring of the substrate 10. Electri- 
cal signals are entered to and provided from the optical 
module 2 through the through holes 11 . 
[0049] The optical module 2 makes at least one of the 
following conversion: conversion from optical signal to 
electrical signal; and conversion from electrical signal to 
optical signal. For the conversion, the optical module 2 
includes at least one of a light receiving device, such as 
a semiconductor light receiving element, and a light 
emitting device, such as a semiconductor light emitting 
element. As the semiconductor light receiving element, 
a photodiode is used, and as the semiconductor light 
emitting element, a semiconductor laser and a light 
emitting diode are used. This optical device is optically 
coupled to an optical fiber included in the coated optical 
fiber 3. 

[0050] The optical module 2 has a molding resin 22 



provided so as to mold the optical device. A bottom sur- 
face 22a of the molding resin 22 is provided with the 
terminals 20. The molded optical device can convert 
electrical signals, entered through the terminals 20, into 

5 optical signals to provide the converted signals to the 
coated optical fiber 3. The molded optical device can 
also convert optical signals, entered through the coated 
optical fiber 3, to electrical signals to provide the con- 
verted signals to the pins 20. The optical module 2 is not 

10 limited to the pin type optical module shown in this em- 
bodiment, and other types of optical modules, such as 
a flat package type optical module, is also used as the 
optical module 2. 

[0051 ] The coated optical fiber 3 is taken out of an end 

'5 surface 22b of the molding resin 22 in the optical mod- 
ule. In this embodiment, a rnulti-firament tape fiber is 
adopted as the coated optical fiber 3. The coated optical 
fiber 3 has one end connected to the optical module 2 
and the other end attached to the optical connector 4. 

20 [0052] The coated optical fiber 3 is covered with a 
coating layer 30 such as a heat-shrinkable tubing on the 
side surface thereof. The coating layer 30 is adhered to 
the side surface of the optical fiber 3. After the coated 
optical fiber 3 is inserted in the heat-shrinkable tubing 

25 30, heat is added to the heat-shrinkable tubing 30 to 
contract the heat-shrinkable tubing 30. Then, the heated 
tube 30 is adhered to the side surface of the optical fiber 
3 to form a protecting layer. The coating layer 30 pre- 
vents the optical fiber from directly contacting compo- 

30 nents disposed around the coated optical fiber 3, and 
protects the coated optical fiber 3 against heat radiated 
directly thereto. The heat-shrinkable tubing 30 is ad- 
hered to the side surface of the optical fiber to provide 
rigidity to the coated optical fiber 3, whereby the coated 

35 optical fiber 3 can not easily bent. The protecting layer 
30 can also coat a connection portion of the optical fiber 
3 connected with the optical connector 4 and a connec- 
tion portion of the optical fiber 3 connected with the op- 
tical module 2, respectively. Specifically, one end of the 

40 heat shrinkable tubing 30 is attached so as to cover a 
boot 41 of the optical connector 4 as well. Thus, the pro- 
tecting layer prevents the coated optical fiber 3 from 
bending at the connection portion between the optical 
connector 4 and the optical fiber 3 that is apt to be bent 

45 easily. 

[0053] The optical connector 4 as shown in FIGS. 1 
to 5 is an MT type connector. The optical connector 4 is 
used in combination with the optical connector 7A to be 
connected thereto. In this embodiment, the connectors 
50 4 and 7A are provided so as to be used as push-on type 
optical connectors. 

[0054] One or more filaments of the coated optical fib- 
er are arranged and are fixed in the optical connector 4. 
The coating resin is removed at an end portion of the 
55 coated optical fiber 3 so as to expose the side surfaces 
of the coated optical fibers. The end faces of the optical 
fibers are positioned at an end surface 40a of the optical 
connector 4, The end surface 40a is opposed to the end 
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portion of the optical connector 4 which the optical fiber 
3 reaches. A pair of guide pins 42 protrude from the end 
surface 40a of the optical connector 4 to position it with 
respect to the other optical connector 7A. The pair of 
guide pins 42 are directed toward the optical axis direc- 
tion of the optical fiber arranged in the optical connector 
4. Respective guide pins 42 are provided to form sepa- 
rate members from a ferrule covering the optical fiber, 
and can be made of, for example, metal. However, the 
optical connector is not limitedthereto. The optical con- 
nector 4 has an upper surface 40b, a bottom surface 
40c, and a pair of side surfaces 40d and 40e, each pro- 
vided along the optical axis direction. The adapter 5A 
has a bottom portion 56 extending along a predeter- 
mined axis. The bottom portion 56 can be a plate-like 
support extending in one direction. The bottom portion 
56 has a mounting surface 56a provided so as to mount 
the optical connectors 4 and 7A thereon. The bottom 
portion 56 also has, on the mounting surface 56, a pair 
of protrusions 56b and 56c extending in the longitudinal 
direction of the adapter. The protrusions 56b and 56c 
support not only the bottom surface 40c of the optical 
connector 4 but also the bottom surface of the optical 
connector 7A. To support them, the pair of protrusions 
56b and 56c extend from one end to the other end of 
the bottom portion 56. Each protrusion has a shape pro- 
vided so as to fit the optical connectors 4 and 7 A, and 
can include a recess and a protrusion such as a protrud- 
ing portion 56d. Since the optical connectors 4 and 7A 
are accommodated in the adapter 5A while supported 
on the protrusions 56b and 56c so as to provide space 
between the mounting surface 56a and the bottom sur- 
face 40e of the optical connector. This gap can decrease 
heat transferred from the substrate 1 0 to the optical con- 
nectors 4 and 7A. That is, the gap works as a heat in- 
sulating layer. 

[0055] A pair of wall portions 55 (55a, 55b) extend 
along a predetermined axis on the mounting surface 56a 
of the bottom portion 56. The pair of wall portions 55a 
and 55b are provided so as to face their inner wall sur- 
faces 55c and 55d with each other. The housed optical 
connectors 4 and 7A are arranged between the inner 
wall surfaces 55c and 55d. For example, the optical con- 
nector 4 is guided by the pair of side surfaces 40d and 
40e when it is accommodated. The pair of wall portions 
55 determine the direction of the optical axis of the op- 
tical fiber in the pair of optical connectors 4 and 7A to 
be connected. 

[0056] The adapter 5A may has a third wall 58 on the 
mounting surface 56a. The wall portion 58 is arranged 
at one end of the bottom portion 56. The first to three 
sides of the wall portion 58 reach the bottom portion 56 
and the pair of wall portions 55, respectively. The wall 
portion 58 has a notched portion 58a. The notched por- 
tion 58a is provided so as to form a recess cut from the 
fourth side of the wall portion 58 toward the mounting 
surface 56a, and in this embodiment, it reaches the 
mounting surface 56a. The optical fiber 3, connected to 



the connector 4, enters through this cut 58a. The optical 
fiber 3, entering through the cut portion 58a, is intro- 
duced unforcibly to the optical connector 4 mounted on 
the mounting surface 56a. 

5 [0057] The adapter 5A is formed of a resin exhibiting 
heat resistance, such as PPS (polyphenylene sulfide). 
The adapter 5 A resists, for example, a temperature at 
which it is exposed in a soldering step. 
[0058] The depth of the cut 58a is determined with re- 

10 spect to the bottom portion 56 such that the optical fiber 

3 is arranged almost parallel with the substrate 1 0 when 
the optical connector 4 is mounted in the adapter 5A with 
the optical module 2 and the adapter 5A mounted on the 
substrate 1 0. Besides, protrusions consisting of portions 

is 56b, 56c and 56d are provided on the mounting surface 
56a of the bottom portion 56 so as to be fitted with the 
shapes of the optical connectors 4 and 7, so that the 
optical axis direction of the mounted optical connectors 

4 and 7A becomes almost parallel with the substrate 1 0. 
20 [0059] The first and second wall portions 55a and 55b 

and the bottom portion 56 of the adapter 5 A are provided 
so as to define an accommodation for the optical con- 
nectors 4 and 7A. A first opening portion 50 is provided 
between the pair of wall portions 55a and 55b of the 

25 adapter 5A so as to be opened in the direction vertical 
to the mounting surface 56a. The optical connector can 
be received through the adapter 5A. Besides, a second 
opening portion 51 is provided between the pair of wall 
portions 55a and 55b of the adapter 5A. The second 

30 opening portion 51 is opened in a direction in which a 
predetermined axis 8 (shown in Fig. 2) extends. The 
second opening portion 5.1 is provided on one of the op- 
posite side edges of the adapter 5A and the other side 
edge faces the optical module 2. The adapter 5A can 

35 receive the optical connector 7A through this opening 
portion 51 . The optical connector 4 can be, therefore, 
introduced through the first opening portion 50 so as to 
be accommodated in the adapter, and then the optical 
connector 7A can be inserted through the second open- 

40 ing portion 51 toward the optical connector 4. This in- 
sertion direction is the same as the optical axis direction 
of the held optical connector 4. 

[0060] The adapter 5 A has a plurality of latch portions 
57 extending in the direction opposite to the wall portion 

45 55 with respect to the mounting surface 56a. With ref- 
erence to FIGS. 1 and 2, the respective latch portions 
project at four corners of the bottom portion 56. Respec- 
tive protrusions 57a are provided at one end of the latch 
portions 57. Each of the protrusions 57a has a taper sur- 

50 face 57b and a latch surface 57c. The taper surface 57b 
is provided to come in contact with the mounting hole 
12 in which the latch portion 57 is to be inserted when 
the connector 5 is mounted on the substrate. The latch 
surface 57c is provided to face the rear surface 14 of 

55 the substrate 1 0 after the latch portion 57 has been in- 
serted in the mounting hole 12. 

[0061] The adapter 5A can be moved in the direction 
of Arrow E shown in Fig. 1 while the latch portions 57 of 
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the adapter 5A are positioned in the mounting holes 12. 
The adapter 5A is pushed to the substrate 10, so that 
the taper surface 57b comes in contact with the edge of 
the mounting hole 12. The substrate 10 exerts the re- 
spective latch portions 57, so that the latch portions are 
bent inward. When the taper surface 57b overcomes the 
mounting hole 12 of the substrate 1 , the latch portions 
57 return to the respective original shapes, so that the 
prominence 57 is engaged in the mounting hole 12. In 
this arrangement, the latch surface 57c faces the rear 
surface 14 of the substrate 10. When the latch portions 
57 of the adapter 5A are latched, the adapter 5 A is 
mounted on the substrate 1 0. 

[0062] In the adapter 5 A, the bottom portion 56 has a 
supporting portion 56e provided on the rear surface op- 
posite to the mounting surface 56a on which the wall 
portions 55a and 55b are provided. The supporting por- 
tion 56 e is arranged between the substrate 1 0 and the 
bottom portion 56. The support member 56e includes a 
supporting plate that extends around one end of the 
adapter 5A, then extends along the bottom portion 56 
in the longitudinal direction, and then reaches the bot- 
tom portion 56 around the other end thereof. The sup- 
porting portion 56e has apredetermined height so that 
a space is provided between the substrate 1 0 and the 
bottom portion 56. This space is provided so as to de- 
crease thermal conduction from the substrate 1 0 to the 
adapter 5A. 

[0063] The adapter 5A includes a guide member 53. 
The guide member 53 has a pair of arm portions 53a 
extending in a predetermined direction, and a bridge 
portion 53b extending in a direction intersecting with the 
predetermined direction. An end of each arm portions 
53a includes an engaging portion 54 protruding inward. 
The adapter 5A also has a stopper 52, which is secured 
thereto with the stopper 52 positioned in the adapter 5A. 
When the guide member 53 reaches the stopper 52, it 
cannot move over the stopper 52. That is, the stopper 
52 defines a range in which the guide member 53 can 
move in the direction in which the optical fiber 3 extends. 
[0064] The stopper 52 is provided between the pair of 
wall portions 55. The respective inner surfaces 55c and 
55d of the wall portions 55 have means for positioning 
the stopper 52 thereon. 

[0065] The adapter 5A has positioning portions 55e 
and 55f including at least one of protrusions and recess- 
es on the inner surfaces 55c and 55d. 
[0066] Fig. 3A is a view showing the optical module 
product 9A and the optical module mounting substrate 
product 1 A. Fig. 3B is an magnified view of the stopper 
52 provided in a positioning portion 57. The positioning 
portions 55e and 55f may include, for example, protru- 
sions 55e and 55f provided at predetermined intervals, 
and may include the recesses 55e and 55f arranged pe- 
riodically. 

[0067] The stopper 52 has engaging portions 52a and 
52b, on both ends thereof, engaged in the positioning 
portions 55e and 55f provided on the inner surfaces 55c 



and 55d. Each of the engaging portions 52a and 52b 
has a shape corresponding to the protrusions and/or re- 
cesses of the positioning portions 55e and 55f. For ex- 
ample, each of the engaging portions 52a and 52b may 

s include a shape corresponding to the protrusions 55e 
and 55f provided at predetermined intervals, and may 
include a shape corresponding to the recess portions 
55e and 55f arranged periodically. 
[0068] A range in which the positioning portions 55e 

*0 and 55f should be arranged is determined so as to cor- 
respond to the range in which the optical connector 4 
should be positioned. The stopper 52 is secured at a 
position associated with that of the optical connector 4. 
The following procedure shows securing steps. The 

'5 stopper 52 is positioned at a position, within the posi- 
tioning portions 55e and 55f, corresponding to the posi- 
tion at which the optical connector 4 should be. The 
stopper 52 is pushed toward the mounting surface 55a 
along the positioning portions 55e and 55f. After this 

20 pushing, the stopper 52 is has positioned with respect 
to the direction of the optical axis of the optical connector 
4. Since the stopper 52 is movable in the direction ver- 
tical to the mounting surface 55a, the stopper 52 can be 
pulled out in this direction. The position of the stopper 

25 52 can be easily adjusted with respect to the optical axis 
direction by changing the position of the engagement 
between the engaging portions 52a and 52b and the po- 
sitioning portions 55e and 55f. The guide member 53 is 
arranged while coming in contact with the positioned 

30 stopper 52. 

[0069] The guide member 53 has the engagement 
projection 54 provided on each arm portion 53a. The en- 
gagement projection 54 is engaged in an engagement 
portion 74 of the optical connector 7A, so that the optical 

35 connector 7A is mated with the optical connector 4. To 
this end, the engagement protrusion 54 has a taper sur- 
face 54a and a latch surface 54b. When the optical con- 
nector 7A is pushed in to the direction of Arrow A (shown 
in Fig. 1), the taper surface 54a is brought into contact 

40 with a taper surface 74a of the engagement portion 74. 
The gradual pushing causes the engagement portion 74 
to bend inward. When the taper surface 74a of the op- 
tical connector 7A surmounts the engagement projec- 
tion 54, the taper surface 74a releases the engagement 

45 projection 54, so that the respective engagement por- 
tions 74 return to their respective original shapes. As a 
result, the engagement portion 74 has been engaged in 
the guide projection 54. In this configuration, the latch 
surface 54b of the engagement member 53 faces the 

50 latch surface 74b of the optical connector 7A. When the 
engagement portion 74 of the optical connector 7A is 
latched by the engagement projection 54 of the engage- 
ment member 53, the optical connector 7A is secured 
to the guide member 53. 

55 [0070] The bridge portion 53b connects the pair of 
arm portions 53a. The bridge portion 53b connects the 
arm portions 53a of the guide member 53 such that the 
optical connector 4 is provided between the side surfac- 
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es 40d and 40e of the arm portions 53a. Since the inner 
surfaces 53c of the respective arm portions 53a face 
with each other, both the inner surfaces 53c can guide 
the optical connector 4. Since the optical fiber 3, con- 
nected to the optical connector 4, is arranges between 5 
the bridge portion 53b and stopper 52, and the mounting 
surface 56a 

in cooperation with, the positional range of the optical 
fiber 3 is restricted with respect to the direction vertical 
to the mounting surface 56a. 

[0071] Referring to Fig. 1 and Fig. 2 again, the adapter 
5A comprises a cover 6A provided so as to cover the 
first opening portion 50 therewith. The cover 6A has a 
lid portion 60, shaped like a plate, having a size to close 
the whole first opening portion 50. The lid portion 60 can 
shield heat added to the optical connector 4 through the 
first opening portion 50. The cover 6A also has a plurality 
of leg portions 62. The plurality of leg portions 62 are 
provided at the opposite side edges of the lid portion 60 
so as to extend in a direction intersecting with an inner 
surface 60a of the lid portion 60, so that the cover 6A 
can be attached to the bottom portion 56 of the adapter 
5A. Each of the leg portions 62 has an engagement por- 
tion 64. The engagement portion 64 includes a protru- 
sion on the leg portion 62. In an example shown in Fig. 
1 , a taper surface 64a forming the protrusion provides 
a protruding shape. Since the cover 6A has the engage- 
ment portions 62, the engagement portions 64 are 
latched to the bottom portion of the adapter 5Awhen the 
cover 6A is attached to the adapter 5A. The lid 6A is 
held so as to cover the opening portion 50. It is prefer- 
able that the cover 6A is also formed of a heat-resistant 
resin, desirably the same material as the adapter 5A. 
Other engagement portion set forth in this application 
may have the same as shape of the engagement portion 
64 of the leg portion 62, and the engagement portion 64 
thereof may have a shape of the same as that of another 
engagement portion described in this application. 
[0072] A protrusion 60b (as shown in Fig. 5) is formed 
on the inner surface 60a of the cover portion 60. When 
the cover 6A covers the first opening portion 50, the op- 
tical connector 4 and the optical connector 7 is arranged 
between the protrusion 60b and the mounting surface 
56a, whereby the optical connector 4 and the optical 
connector 7 are positioned with respect to the vertical 
direction to the mounting surface 56a. 
[0073] The connector 7A will be described with refer- 
ence to FIGS. 1 , 2 and 3A. The optical connector 7A 
comprises a ferrule 70, a spring 71 , and an insertion 
member 72. Acoated optical fiber 76, the coating layer 
of which is removed at its end portion, is connected to 
the optical connector 7A. The ferrule 70 is available for 
an MT connector, and the filaments of the coated optical 
fiber 76 are arranged therein. 

[0074] An elastic member, such as the spring 71 , is 
adjacent to the ferrule 70. In the optical connector 7 
shown in FIGS. 1 to 4, the coated optical fiber 76 passes 
through the spring 71 . The insertion member 72 is ar- 



ranged so as to be adjacent to the spring 71 . The inser- 
tion member 72A has a through hole through which the 
coated optical fiber 76 passes. Thus, with the coated 
optical fiber 76 inserted in this hole, the insertion mem- 
ber 72 can move along the coated optical, fiber 76. 
[0075] The insertion member 72 includes a pair of arm 
portions 73. The arm portions 73 extend from the re- 
spective side surfaces of the insertion member 72 to- 
ward the ferrule 70. Each arm portion 73 includes an 
engagement portion 74 at its tip end. The* engagement 
portion 74 is latched to the engagement portion 54 of 
the guide member 53. A protrusion 75 is arranged, on 
the upper surface of the insertion member 72, along the 
optical axis of the optical connector 7 so as to be insert- 
ed into the adapter 5A along the axis 8. A groove 60c 
(shown in Fig. 2) is provided on the lower surface 60a 
of the cover portion 60. The protrusion 75 enables the 
groove 60c to guide the optical connector 7A. It is also 
possible to apply a recess instead of the protrusion 75. 
and to apply a protrusion instead of the groove 60c. 
[0076] With reference to FIGS. 1 to 5, a procedure of 
connecting the optical connector 7 to the optical module 
product 9A will be described. 

[0077] The optical connector 4 connected to the opti- 
cal module 2, the adapter 5A, the stopper 52, the guide 
member 53, and the cover 6A are combined in the fol- 
lowing sequence. With reference to Fig. 1, the optical 
connector 4 is moved in a direction indicating Arrow B 
toward the adapter 5A to be arranged on the mounting 
surface 56a. The guide member 53 is moved in a direc- 
tion indicating Arrow C to be arranged on the mounting 
surface 56a so as to adjoin the optical connector 4. Next, 
the stopper 52 is moved in a direction indicating Arrow 
C and then is arranged while the stopper 52 positioned 
to the adapter 5A. Th is arrangement restricts the moving 
range of the optical connector 4. Subsequently, the cov- 
er 6A is moved in a direction indicating Arrow D to be 
arranged so as to cover the optical connector 4. The 
cover 6A closes the first opening portion 50, whereby 
the covers 6A protects the optical connector 4, the stop- 
per 52, and the guide member 53. 
[0078] When the first opening portion 50 of the adapt- 
er 5A is closed by the cover 6A, the adapter 5A and the 
cover 6A defines the insertion direction of the optical 
connector 7A. That is, when the optical connector 7A is 
pushed in through the second opening portion 51, the 
optical connector 7A is guided by the bottom portion 
56a, the pair of wall portions 55, and the cover portion 
60. The optical connector 4 and the ferrule 70 are posi- 
tioned to each other by the guide pins 40. 
[0079] The optical connector 4 and the ferrule 70 are 
in contact with each other, and then the optical connec- 
tor 7A is further pushed in such that the spring 71 is 
pressed. The engagement portion 54 of the guide mem- 
ber 53 is latched to the engagement portion 74 of the 
insertion member 72. The optical connector 4 and the 
optical connector 7 are held by an elastic returning force 
generated by the spring 71 with the engagement por- 
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tions 54 and 74 latched to each other. 
[0080] The stopper 52 restricts the range that the op- 
tical connector 4 in this connection, whereby an external 
force directly applied to the coated optical fiber 3 is de- 
creased and the quality of the bend of the coated optical 
fiber 3 is also decreased. This prevents the coated op- 
tical fiber 3 from being damaged. In mating them, force 
is not directly applied to the optical module 2. 
[0081] Even if spacing (gap less than a millimeter) is 
provided between the optical connector 4 and the guide 
member 53 or between the guide member 53 and the 
stopper 52, there is no obstacle in practical use in mating 
the optical connector 4 and the optical connector 7 with 
each other. 

[0082] FIGS . 4 and 5 show the optical connector 4 and 
the optical connector 7A accommodated in the adapter 
5A. After the optical connector 7A is mated to the optical 
connector 4, the coated optical fiber 76, connected with 
the optical connector 7A, is stringed in securing portions 
79 provided on a wiring base 78. 
[0083] In order to attach the optical module 2 and oth- 
er electronic parts to the substrate 10, reflow soldering 
can be used. The coated optical fiber 3 and the optical 
connector 4 both are not, however, heat-resistant. In the 
foregoing first embodiment, in order to protect them 
against heat in the reflow soldering step, the protecting 
layer such as the heat-shrinkable tubing 30 protects the . 
coated optical fiber 3. The shielding member such as 
the lid portion 6 A can also protect the optical connector 
4 against heat. 

[0084] According to the optical module mounting sub- 
strate product 1 A and the optical module product 9A of 
the first embodiment, the coated optical fiber 3 is pro- 
vided between the optical connector 4 and the optical 
module 2, whereby force from is not directly applied to 
the optical module 2 in mating the optical connector 7A 
and the optical connector 4 and unmating it therefrom. 
The optical module 2 can be, therefore, kept in excellent 
characteristics for a long term. 

[0085] Since the adapter 5A is provided for holding 
the optical connector 4 therein, it is possible to mate the 
optical connector 7A to the optical connector 4 at a po- 
sition apart from the optical module 2. That is, the adapt- 
er 5A can be arranged at a position appropriate for easily 
carrying out the mating operation, and the optical mod- 
ule 2 can be arranged at a position suitable for connect- 
ing it with other electronic parts. The optical module 2 
has a structure allowing the optical connector 4 to cou- 
ple the optical connector 7A through the coated optical 
fiber 3. This structure permits the prompt mating, and 
can reduce restrictions on the design of the printed cir- 
cuit board. 

[0086] In a receptacle type optical module of a struc- 
ture different from the optical module product 9A and 
the optical module mounting substrate 1 0 of this embod- 
iment, since the module body has a connector portion, 
it has been necessary for a region for mating an optical 
connector in the vicinity of the optical module. On this 



account, this region cannot mount other electronic parts 
thereon. However, in the present invention, such a re- 
gion is not needed. 

[0087] Both optical module 2 and adapter 5A are 
5 mounted on the substrate 1 0, and the optical connector 
4 is held in the adapter 5A. This configuration can pre- 
vents the coated optical fiber 3 from being bent between 
the optical module 2 and the optical connector 4. 
[0088] The adapter 5A has the first opening portion 
10 50 and the second opening portion 51 . Owing to these 
opening portions, the optical connector 4 can pass 
through the first opening portion 50, so that the optical 
connector 4 can is arranged in the adapter 5A without 
damaging the coated optical fiber 3, and the optical con- 
's nector 7A can pass through the second opening portion 
51 in connecting, so that the optical connector 7A can 
be mated with the optical connector 4. 
[0089] The optical connector 4 is the push-on type op- 
tical connector, whereby the connection is easily made 
20 by inserting the optical connector 7 through the second 
opening portion 51. 

[0090] The adapter 5A also has a stopper 52, which 
prevents the coated optical fiber 3 from being bent by a 
force applied in connecting the optical connector 7A. 

25 This is particularly advantageous for the push-on type 
optical connector of the optical connector 4. 
[0091 ] The stopper 52 can suppress the so-called fer- 
rule back phenomenon . When the ferrule back phenom- 
enon occurs, the repelling force from the spring 71 

30 moves the optical connector 4 in a direction along the 
coated optical fiber 3 while the optical connector 7A is 
mated to the optical connector 4. When the coated op- 
tical fiber 3 cannot alleviate, by its bending, the repelling 
force applied to the optical connector 4, this phenome- 

35 non affects the characteristics of the coated optical fiber 
3. 

[0092] There is a slight difference in the position of the 
optical connector 4 accommodated in the adapter 5A 
depending on the respective assembling accuracy be- 

40 tween the coated optical fiber 3 and the optical connec- 
tor 4 with respect to the optical module 2 and depending 
on the respective mounting accuracy with respect to the 
substrate 1 0. When the length of the coated optical fiber 
3 is about 30 mm, the position of the optical connector 

^5 is shifted by, for example, about 1 mm with respect to 
the optical axis direction. The position of the stopper 52 
can be, however, adjusted, whereby the positional shifts 
can be compensated for by the adjusted position of the 
stopper 52. This is effective for reducing the occurrence 

50 of the ferrule back phenomenon in the optical connector 
4. 

[0093] The adapter 5A comprises the positioning por- 
tions 55e and 55f provided on the inside surfaces 55c 
and 55d of the wall portion 55 to adjust the attaching 
55 position of the stopper 52, whereby the positioning por- 
tions 55e and 55f provide the stopper 52 with easy po- 
sitional adjustment and prevent the optical connector 4 
from moving. The fineness in the positional adjustment 
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depends on the pitch of the recesses or protrusions con- 
tained in the positioning portions 55e and 55f . This struc- 
ture provides the positional adjustment with high preci- 
sion less than a millimeter. The simple structure results 
in the high reliability. 5 
[0094] The lid 6A can hold the optical connector 4 
tightly in place, so that the coated optical fiber 3 is pre- 
vented from bending. The lid 6A covers the mated opti- 
cal connector 4 to protect the optical connector 4 from 
dust and from contact with surrounding electric parts. 10 
Further, since the lid 6A can protect the optical connec- 
tor 4 from heat added in manufacturing steps, it is useful 
for fabricating good-quality optical modules. 
[0095] Since the coated optical fiber 3 is protected by 
the protecting layer such as the heat shrinkable tubing *5 
30, this protecting layer prevents the coated optical fiber 
3 from coming into direct contact with surrounding elec- 
tric parts and protects the coated optical fiber 3 from 
heat in the reflow soldering step. Accordingly, it is pos- 
sible to manufacture the high quality optical module 20 
product and optical module mounting substrate product. 
The coating layer can also raise the rigidity of the coated 
optical fiber 3. 

[0096] The heat shrinkable tubing 30 can adhere to 
the side surface of the coated optical fiber 3 to form the 25 
protecting layer. Since the heat shrinkable tubing 30 is 
excellent in heat resistance, it is suitable for protecting 
the coated optical fiber 3 from heat added in the manu- 
facturing steps. The heat shrinkable tubing 30 can cover 
not only the boot 41 for the optical connector 4 but also 30 
the connecting portion to the optical module 2 in order 
to provide the protecting layer. The coated optical fiber 
3 is likely to bend at the portions above. This protecting 
layer is useful to suppress the bending of the coated op- 
tical fiber 3 thereat. 35 
[0097] FIGS. 6 to 8 show various modifications of . 
adapters applicable to the optical module product of the 
first embodiment. With respect to the adapters shown 
in these drawings, the configurations or forms already 
described above can be applied to the modifications be- 40 
low, and have the same function and effect in the mod- 
ifications. 

[0098] An adapter 5B shown in Fig. 6 comprises a 
guide member 63, formed integrally, which has function 
of both stopper 52 and guide member 53 in the first em- 45 
bodiment. Engagement portions 63d and 63e are pro- 
vided on both side surfaces of a bridge portion 63b con- 
necting both arm portions 63a of the guide member 63. 
The adapter 5B of Fig. 6 also provides the much same 
effect as the optical module product of the first embod- 50 
iment. 

[0099] In the adapter 5C shown in Fig. 7, the inner 
surface of the third wall portion 58 is used as a stopper. 
The adapter 5C shown in Fig. 7 can provide much the 
same effect as the optical module product of the first 55 
embodiment except that the position of the stopper (third 
wall portion 58) can not be adjusted. The adapter 5C 
has a simpler configuration than that of the optical mod- 



ule product as shown in Fig. 6 in that the adapter 5C 
does not have any portions, such as an additional part 
of the stopper as well as the positioning portions 55e 
and 55f provided in the adapter 5 B shown in Fig. 6. How- 
ever, the adapter 5C may have the positioning portions 
55e and 55f. The adapter 5C can be relocated on the 
substrate, so that the optical connector 4 is also relocat- 
ed with regard to the position of the optical module 2 on 
the substrate. 

[0100] An adapter 5D shown in Fig. 8 does not include 
the stopper 52 as in the first embodiment. Besides, since 
the adapter 5D does not comprise the stopper, the po- 
sitioning portions are also not provided on the inner sur- 
faces of the pair of wall portions 55. The adapter 5D has 
a simple configuration in these points. In the adapterSD, 
the optical connector 4 is secured to the guide member 
53. The adapter 5D is suitable for a configuration that 
the coated optical fiber 3 has sufficient rigidity provided 
by the protecting layer such as the heat shrinkable tub- 
ing 30. This is because the heat shrinkable tubing 30 
can provide the adapter 5D with rigidity sufficient to pro- 
tect it against a force applied in the optical axis direction 
in mating the optical connector 7. 
[0101] In the adapter 5D, a force can be applied to the 
optical module 2 in the optical axis direction when a 
push-on type optical connector is mated to the optical- 
module 2. However, after the optical connector has been 
mated, the guide member 53, engaged with the insertion 
member 72, receives the force, whereby the force is not 
directly applied to the optical module 2. The coated op- 
tical fiber 3 can relieve other force, such as bending mo- 
ment applied in the direction perpendicular to the top 
surface of the substrate 10 in mating or unmating the 
optical connector or bending moment caused by warp- 
age in the substrate 10, because of the protecting layer 
30, whereby the force is not exerted on the optical mod- 
ule 2. 

[01 02] Although not particularly shown in the drawing, 
the guide member 53 may be formed integrally with the 
adapter. 

[0103] Fig. 9 is a view showing an adapter 5E. A pair 
of wall portions 55a and 55b comprises guide grooves 
551 and 55m on outside surfaces 55j and 55k (although 
they are provided on the outside surface 55j, they do not 
appear in the drawing). The guide grooves 551 and 55m 
can guide leg portions 62 such that a lid 6 is arranged 
at a predetermined position. Each of the guide grooves 
551 and 55m extends in a direction from one side of the 
outer wall surface 55k to a bottom portion 56. The guide 
grooves 551 and 55m also include fan grooves having 
the shape of a sector in the vicinity of one side of the 
outer surface 55k, and rectangular grooves adjoining 
the respective fan grooves. The fan grooves can easily 
guide the engagement portions 65 of the leg portions 62 
to the guide grooves, whereby the lid 6A is attached to 
the predetermined position. 

[0104] The adapter 5E is arranged on the substrate 
10 (not shown), and the bottom portion 56 comprises 
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one or more support portions 56e extending in a direc- 
tion perpendicularto the bottom surface. The respective 
support portions 56e extend so as to provide a space 
between the substrate 1 0 and the bottom portion. The 
space provides a heat insulating layer, adjacent to the 
support portion 56e, by air. 

[0105] Next, with reference to FIGS. 1 0 to 12, an op- 
tical module product 9B and an optical module mounting 
substrate product 1 B of a second embodiment will be 
described. The optical module product 9B of the second 
embodiment comprises an adapter 5D and a lid 6B dif- 
ferent from the adapter 5A and the lid 6A described in 
the first embodiment, respectively. Besides, the second 
embodiment provides an optical connector 7B different 
from the optical connector 7 A of the first embodiment. 
[0106] As in the case of the first embodiment, the 
adapter 5D comprises a first opening portion 50 opened 
to a direction vertical to a mounting surface 55a and a 
second opening portion 51 opened in an optical axis di- 
rection of an optical connector 4 provided in the adapter 
5D. Since the optical connector 4 shown in the second 
embodiment is not used as a push-on type connector, 
the adapter 5D does not include the stopper 52, the 
guide member 53 and the positioning portions 55e and 
55f as shown in the stopper 5A of the first embodiment. 
[01 07] On the other hand, the adapter 5D has protru- 
sions 55g and 55h on respective inner surfaces of a pair 
of wall portions 55a and 55b in order to position the op- 
tical connector 5 in both right and left directions with re- 
spect to the optical axis. Since the protrusions 55g and 
55h are provided so as to guide the optical connectors 
4 and 7B, an interval between the pair of protrusions 
55g and 55h is determined to become an interval slightly 
larger than the widths of the optical connectors 4 and 7B. 
[0108] In the adapter 5D, the bottom portion 56 has 
support portions 56e extending opposite to the wall por- 
tions 55a and 55b with respect to the mounting surface 
56a. The supporting portions 56e are arranged between 
the substrate 10 and the bottom portion 56, and has a 
plurality of supporting plates extending in a direction in- 
tersecting with the longitudinal direction of the adapter 
5D. The supporting portions 56e have predetermined 
height so as to provide an air gap between the substrate 
10 and the bottom portion 56. This air gap is provided 
so as to decrease heat conduction from the substrate 
10. 

[0109] The adapter 5D has a projection 59 provided 
on each of the outside surfaces of the wall portions 55a 
and 55b. A pair of hinge pieces 66 are provided at one 
end of the lid 6B. Each hinge piece 66 has a hinge hole 
66a provided such that the protrusion 59 of the adapter 
59 is inserted therein. When the hinge holes 66a of the 
fid 6B are engaged with the projections 59 of the adapter 
5D, the lid 6B becomes rotatable about an axis connect- 
ing the pair of projections 59. This configuration shows 
that the lid 6B is attached to the body of the adapter 5D 
so as to open and close the first opening portion 50. 
[0110] In the adapter 5D, the lid 6B covering the first 



opening portion 50 has such a size that it can cover the 
whole adapter 5D. The lid 6B has a pair of leg portions 
62 extending from both side edges. An engagement por- 
tion 64 is arranged at each tip end of the leg portions 

s 62. When the lid 6B is disposed so as to cover the first 
opening portion 50, the engagement portions 64 are 
latched detachably to the bottom portion 56 of the adapt- 
er 5D, remaining the latching state in which the lid 6B 
covers the first opening portion 50. 

io [0111] The lid 6B has a rectangular cut 68 provided 
between the pair of hinge pieces 66. The cut 68 allows 
the lid 6B to sufficiently open even when the optical con- 
nector 4 is arranged in the adapter 5D. 
[0112] The optical connector 7 of the second embod- 

15 iment can be an MT connector. The MT connector has 
a ferrule 70 attached to a tip portion of a coated optical 
fiber 76. After the optical connector 4 and the optical 
connector 7B are mated with each other, an optical con- 
nector clip 80 is used to keep the optical connector 4 

20 and the optical connector 7B mated. The optical con- 
nector clip 80 is attached and detached by use of an 
optical connector clip tool 82 as shown in Fig. 11 . 
[0113] A procedure of connecting the optical connec- 
tor 7B to the optical module product 9B will be described. 

25 [0114] In accordance with a direction of Arrow F 
shown in Fig. 11, the optical connector 4 is placed on 
the mounting surface 56 through the first opening por- 
tion 50. In accordance with a direction of Arrow G, the 
protrusion 59 is inserted in the hinge hole 66a such that 

30 the lid 6B is attached to the adapter 5D. Next, in accord- 
ance with Arrow H, the optical connector 7B is inserted 
through the second opening portion 51 , so that the mat- 
ing surface of the optical connector 4 faces the mating 
surface of the optical connector 7B. Thereafter, in ac- 

35 cordance with a direction of Arrow J, the optical connec- 
tor 4 and the optical connector 7B is clamped by the op- 
tical connector clip 80 using the tool 82 with the first 
opening portion 50 opened. Then, the lid 6B is closed 
as shown in Fig. 12. 

40 [0115] Even if the lid 6B is opened or closed, the op- 
eration can be made such that the mating surface of the 
optical connector 4 faces the mating surface of the op- 
tical connector 7B. The operation can be performed 
while making visual observations. Since the optical con- 

45 nector clip 80 has to be attached in a subsequent step, 
in most cases, the connectors 4 and 7B is mated while 
the lid 6B is opened. 

[0116] The optical module product 9B shown in the 
second embodiment also has effects similar to those of 
50 the optical module product 9A according to the first em- 
bodiment except for effects relating to a point that the 
optical connector 4 is not used as a push-on type optical 
connector. 

[0117] The optical module product of the present in- 
55 vention is not limited to the foregoing embodiments. For 
example, in the foregoing embodiments, although the 
substrate 10 is a printed wiring board in which wiring is 
printed, it can be a plate-like member for only mounting 
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the optical module 2 and the adapters 5A to 5D. Be- 
sides, in the foregoing embodiments, although the first 
opening portion 50 continuously connects the second 
opening portion 51 , these opening portions 50 and 51 
can be provided such that they are separated from each 
other. Further, in the foregoing embodiments, although 
the lid 6A or 6B can be attached to the adapters 5A to 
5D, it can be directly attached to the substrate 10 so as 
to cover the first opening portion 50. 
[0118] In the first embodiment, although the descrip- 
tion has been made on the push -on type optical connec- 
tor wherein the optical connector 7A contains the spring, 
the optical connector 4 may contain the spring, or both 
may incorporate the spring. In the first embodiment, al- 
though the MT connector is used to form the push-on 
type optical connector, the push-on type optical connec- 
tor can also be made using an MPO type connector. 
[01 1 9] Apigtail type optical module includes a coated 
optical fiber of several tens cm or more extended from 
an optical module in which an optical connector is at- 
tached to the tip end of the coated optica! fiber. Since 
the coated optical fiber has a sufficient margin of the 
length of the pigtail type optical module, the ferrule back 
phenomenon does not exert force on the optical module 
and the coated optical fiber to cause a change in char- 
acteristics in mating the optical connectors. However, 
the pigtail type optical module requires a region on the 
substrate where the coated optical fiber is arranged with 
the coated optical fiber tied in a bundle. At this point, it 
is different from the optical module product of the 
present invention, which is advantageous for connect- 
ing the optical connector on the substrate while the area 
for the optical fiber is saved. 

[0120] In the pigtail type optical module like this, it is 
difficult to handle the coated optical fiber in an assem- 
bling step for an optical module as well as a part-mount- 
ing step therefor, it is also difficult to apply assembling 
automatization and a reflow soldering step. However, 
the present invention can improve the defects of this sort 
of pigtail type optical modules. 

[0121] Fig. 13 is a schematic view showing a pair of 
optical module mounting substrate products of a third 
embodiment. 

[01 22] An optical module mounting substrate product 
15 (16) comprises optical modules 2a, 2b, 2c and 2d 
(2e, 2f, 2g and 2h), adapters 5a, 5b, 5c and 5d (5e, 5f, 
5g and 5h), optical connectors 4a, 4b, 4c and 4d (4e, 4f, 
4g and 4h), coated optical fibers 3a, 3b, 3c and 3d (3e, 
3f , 3g and 3h) for connecting the optical connectors 4a, 
4b, 4c and 4d (4e, 4f, 4g and 4h) to the optical modules 
2a, 2b, 2c and 2d (2e, 2f, 2g and 2h), respectively, and 
a substrate 1 0a such as a printed circuit substrate. The 
optical connectors 4a, 4b, 4c and 4d (4e, 4f, 4g and 4h) 
are respectively connected to optica! connectors 7a, 7b, 
7c and 7d (7e, 7f, 7g and 7h). The optical connectors 
7a, 7b, 7c and 7d are respectively connected to the op- 
tical connectors 7e, 7f, 7g and 7h through coated optical 
fibers 76a, 786b, 76c and 76d. One or more electronic 



parts 1 00a to 1 0Od can be mounted on the optical mod- 
ule mounting substrate product 1 5. 
[0123] As described above, since the optical module 
mounting substrate product 15 and the optical module 

5 mounting substrate product 1 6 have the same structure, 
the following description will be made on the optical 
module mounting substrate product 15. 
[01 24] The optical modules 2a to 2d are arranged so 
that one surface of each of the optical modules 2a to 2d 

10 faces one side 1 0c of the substrate 1 0a, and the coated 
optical fibers 3a to 3d extend from the surface of each 
optical modules 2a to 2d. The adapters 5a to 5d are ar- 
ranged between the optical modules 1 0a to 1 0d and the 
one side 1 0c. The adapters 5a to 5d accommodates the 

15 optical connectors 4a to 4d connected to one end of the 
coated optical fibers 3a to 3d, with the optical axes of 
the optical connectors 4a to 4d directed to the one side 
1 0c of the substrate 10a. 

[01 25] in the optical module mounting substrate prod- 
20 uct 15, the optical connectors 4a to 4d and the other 
optical connectors 7a to 7d can be mated to each other 
on the side 10c of the substrate 10a. When the optical 
connectors 4a to 4d are mated to the optical connectors 
7a to 7d in the adapters 5a to 5d, the connecting portions 
25 of the connectors can be protected. The adapters 5a to 
5d can also be disposed so that the other optical con- 
nectors 7a to 7d are mated at respective positions where 
the optical connectors 7a to 7d protrude from the one 
side 10c of the substrate 10a in part. In this arrange- 
so ment, even if a lid is provided so as to cover the sub- 
strate 1 0a, the adapters 5a to 5d can be arranged so as 
to protrude from the one side of the substrate 10a. This 
arrangement facilitates the attachment of the connec- 
tors 7a to 7d. 

35 [01 26] In the optical module mounting substrate prod- 
uct shown in Fig. 13, when the optical connectors 7a to 
7d are mated to the optical connectors 4a to 4d, there 
is little force directly applied to the optical modules 2a 
to 2d. On the other hand, the pigtail type optical module 

40 requires a processing for tying the coated optical fiber 
together, connecting the optical connector and the opti- 
cal module, in orderto mount the tied coated optical fiber 
on the substrate 1 0a, and requires a region on the sub- 
strate where the bent coated optical fiber is disposed. 

45 The diameter of the bent coated optical fiber is about 40 
mm. However, the optical module mounting substrate 
product 15 eliminates both this processing and the re- 
gion. The distances between the optical modules 2a to 
2d and the adapters 5a to 5d to can be less than 40 mm. 

50 in this embodiment, the distance is set to 30 mm. When 
the optical connectors 4a to 4d are disposed in the 
adapters 5a to 5d in view of allowable curvature of the 
coated optical fibers 3a to 3d, the minimum value of this 
interval can be estimated to be 10 mm. 

55 [0127] Since the foregoing processing becomes un- 
necessary, it is possible to arrange the plurality of optical 
modules 2a to 2d along the one side 1 0c of the substrate 
10a in a line. Besides, the arrangement density of the 
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optical modules 2a to 2d can be enhanced without lim- 
itation by the above region. Since the adapters 5a to 5d 
comprise the second opening portions 51 , the mating of 
the optical connectors 7a to 7d can be easily made even 
if a number of optical modules are arranged to be adja- 5 
cent to each other. 

[0128] In this embodiment, one side 10c of the sub- 
strate 10a has the effective size of 280 mm, and the 
width of the optical module has the effective size of 16 
mm. Owing to the sizes, 1 6 optical modules can be dis- 10 
posed in parallel with the one side 1 0c of the substrate 
10a. Accordingly, it is possible to secure 8 channels for 
each of transmission and reception, each having a 
transmission capacity of 2.4 Gbit per channel, and if the 
optical modules are mounted on the substrate with one is 
side of 300 mm at high density, a transmission capacity 
of 160 Gbit can be secured. This value, however, de- 
pend on a transmission capacity per channel. 

Industrial Applicability 20 

[01 29] As described above, the adapter of the present 
invention includes the wall portions on the mounting sur- 
face. In the adapter, the first optical connector can be 
moved in the direction vertical to the mounting surface, 25 
and the second optical connector can be moved along 
the predetermined axis. On this account, the second 
connector can be inserted along the predetermined axis 
toward the housed first optical connector. Since the sec- 
ond optical connector is mated to and unmated from the 30 
first optical connector in this adapter, force applied to 
the optical module is decreased in mating and unmating 
the connector. 

[0130] The optical module product of the present in- 
vention may be provided with the adapter, the coated 35 
optical fiber and the optical connector. The optical con- 
nector is housed in the adapter. Accordingly, the adapter 
can hold the optical connector attached to one end of 
the coated optical fiber extending from the optical mod- 
ule. This can decrease magnitudes of various forces 40 
such as a bending force to the coated optical fiber. 
[0131] The optical module mounting substrate prod- 
uct of the present invention is provided with one or more 
optical module products and the substrate. The optical 
module and the adapter are attached onto the substrate. 45 
Since the second optical connector is mated to and un- 
mated from the first optical connector housed in the 
adapter, even if the optical module is connected to one 
end of the first connector, the adapter prevents force, 
applied to the optical module, from being directly applied so 
to the optical module in mating and unmating. This ar- 
rangement can prevent characteristics of the optical 
module from changing by the force, and enables the op- 
tical module to keep excellent characteristics for a long 
term. 55 
[01 32] Accordingly, there are provided the adapter in 
which force applied to the optical module can be de- 
creased when the coated optical fiber is detached and 



attached, the optical module product including the con- 
nector, and the optical module mounting substrate on 
which the optical module product is mounted. 



Claims 

1 . An adapter for an optical connector, comprising: 

a bottom portion having a mounting surface 
provided such that first and second optical con- 
nectors are mounted, said mounting surface 
extending in a direction of a predetermined ax- 
is; and 

first and second wall portions provided on the 
mounting surface such that their respective in- 
ner wall surfaces are faced to each other, said 
first and second wall portions extending along 
the predetermined axis. 

2. The adapter for an optical connector according to 
claim 1 , wherein the bottom portion and the first and 
second wall portions are arranged to provide a first 
opening portion and a second opening portion, said 
first opening portion being provided so as to receive 
the first optical connector, said first opening portion 
opening in a direction vertical to the mounting sur- 
face, said second opening portion being provided 
so as to receive the second optical connector, and 
said second opening portion opening in a predeter- 
mined axis direction. 

3. The adapter according to claim 1 or 2, further com- 
prising a stopper for restricting the arrangement of 
the first optical connector, the first optical connector 
being movable in the predetermined axis direction 
in said arrangement. 

4. The adapter according to claim 3, further compris- 
ing positioning means for adjusting a position of the 
stopper in the predetermined axis direction. 

5. The adapter according to claim 3, further compris- 
ing at least one of a recess and a protrusion, pro- 
vided on each of the inner wall surfaces of the first 
and the second wall portions, for enabling a position 
of the stopper to be adjusted in the predetermined 
axis direction. 

6. The adapter according to any one of claims 1 to 5, 
further comprising a third wall portion extending in 
a direction intersecting with the predetermined axis, 
said third wall portion being in contact with the first 
and second wall portions and the bottom portion; 

wherein the third wall portion includes a cut. 

7. The adapter according to any one of claims 1 to 6, 
further comprising a lid supported by the first and 
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the second wall portions, said lid being provided so 
as to face the mounting surface. 

8. The adapter according to any one of claims 1 to 7, 
wherein the bottom portion has a latch portion ex- 5 
tending in a direction opposite to the first and sec- 
ond wall portions with respect to the mounting sur- 
face. 

9. An optical module product comprising: to 

said adapter according to claim 1 ; 
an optical module for performing at least one of 
a conversion from an electrical signal into an 
optical signal and a conversion from an optical 15 
signal into an electrical signal; 
a coated optical fiber including a first end por- 
tion connected to the optical module and a sec- 
ond end portion; and 

an optical connector accommodated in the 20 
adapter, said optical connector being connect- 
ed to the second end portion of the coated op- 
tical fiber. 

10. An optical module product comprising: 25 

said adapter according to claim 3; 
an optical module for performing at least one of 
a conversion from electrical signals into optical 
signals and a conversion from optical signals 30 
into electrical signals; 

a coated optical fiber including a first end por- 
tion connected to the optical module and a sec- 
ond end portion; and 

an optical connector, accommodated in the 35 
adapter, connected to the second end portion 
of the coated optical fiber. 

11. An optical module product comprising: 

40 

said adapter according to claim 4; 
an optical module for performing at least one of 
a conversion from electrical signals into optical 
signals and a conversion from optical signals 
into electrical signals; 45 
a coated optical fiber including a first end por- 
tion connected to the optical module and a sec- 
ond end portion; and 

an optical connector, accommodated in the 
adapter, said optical connector being connect- so 
ed to the second end portion of the coated op- 
tical fiber. 

12. An optical module product comprising: 

55 

said adapter according to claim 5; 

an optical module for performing at least one of 

a conversion from electrical signals into optical 



signals and a conversion from optical signals 
into electrical signals; 

a coated optical fiber including a first end por- 
tion connected to the optical module and a sec- 
ond end portion; and 

an optical connector accommodated in the 
adapter, an optical connector being connected 
to the second end portion of the coated optical 
fiber. 

13. An optical module product comprising: 

said adapter according to claim 6; 
an optical module for performing at least one of 
a conversion from electrical signals into optical 
signals and a conversion from optical signals 
into electrical signals; 

a coated optical fiber including a first end por- 
tion connected to the optical module and a sec- 
ond end portion; and 

an optical connector accommodated in the 
adapter, said optical connector being connect- 
ed to the second end portion of the coated op- 
tical fiber. 

14. An optical module product comprising: 

said adapter according to claim 7; 
an optical module for performing at least one of 
a conversion from electrical signals into optical 
signals and a conversion from optical signals 
into electrical signals; 

a coated optical fiber including a first end por- 
tion connected to the optical module and a sec- 
ond end portion; and 

an optical connector accommodated in the 
adapter, said optical connector being connect- 
ed to the second end portion of the coated op- 
tical fiber. 

1 5. The optical module product according to any one of 
claims 9 to 14, wherein the coated optical fiber has 
a protecting layer thereon. 

16. The optical module product according to claim 15, 
wherein the protecting layer includes a heat shrink- 
age tubing adhered to a side surface of the coated 
optical fiber. 

17. An optical module mounting substrate product com- 
prising: 

one or more optical module products each in- 
cluding an optical module, a coated optical fib- 
er, an optical connector and an adapter for said 
optical connector; and 

a substrate including a conductive wiring layer, 
the optical module and the adapter being 
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mounted to said substrate; 
wherein the coated optical fiber includes a first 
end portion connected to the optical module 
and a second end portion connected to the op- 
tical connector; s 
wherein the adapter includes a first and second 
wall portions and a bottom portion having a 
mounting surface, said mounting surface- ex- 
tending in a predetermined axis direction, said 
mounting surfacebeing provided formounting 10 
thereon the optical connector, and said first and 
second wall portions being arranged at oppo- 
site two sides of the bottom portion and extend- 
ing along the predetermined axis; and 
wherein the optical connector is accommodat- 15 
ed in the adapter. 

18. The optical module mounting substrate product ac- 
cording to claim 1 7, wherein an interval between the 
optical module and the adapter is not less than 20 
10mm and not larger than 40 mm. 

19. The optical module mounting substrate product ac- 
cording to claim 1 7 or 1 8, wherein the optical mod- 
ule, the optical connector, the coated optical fiber, 25 
the adapter are arranged along an optical axis of 
the optical module product. 

20. The optical module mounting substrate product ac- 
cording to any one of claims 1 7 to 19, wherein the 30 
number of the optical module products, each ar- 
ranged along one side of the substrate, is sixteen. 
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